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DESCRIPTION 



A screen display control method, a screen 
display control device therefor , and a computer- 
5 readable recording medium 



Technical Field 

The present invention relates to a screen 
display control for individually displaying 

10 conditions of each of a multitude of system 

constituents, for example, conditions (operating 
conditions, etc.) of a plurality of nodes 
(computers) and resources thereof constituting a 
cluster system, in a loop-form on a screen. 

15 In general, even when the number of 

constituents of a system becomes so large that 
conditions of all the constituents cannot be 
individually displayed on one screen, it is 
preferable that each of the constituents can be 

20 displayed on the same screen one by one under a good 
property of manipulation and a good visibility 
without using a scrolling method. The present 
invention responds to such a demand. 



25 Background Art 

FIG.l shows an outline of a conventional 
node display, in which (a) shows a state of a plane 
display, and (b) shows a state of a tree display. 

Here, in a plane display control method, a 

30 screen is displayed with node icons 61 connected to 
each other, the node icons 61 indicating nodes which 
are constituents of a cluster system, and in a tree 
display control method, a screen is displayed with 
showing these node icons 61 as a tree structure. 

35 In a case of these screen display methods, 

as the number of nodes of a cluster system increases, 
there occur node icons that keep hiding without 
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being displayed on a screen. Further, there occur 
node icons 61a having a shape that is divided by an 
edge portion of a screen. 

In order to display on a screen all node 
5 icons including the hidden node icons and the node 
icons 61a not fully displayed, an up/down scroll 
button 62 and a left/right scroll button 63 have to 
be manipulated. 

As above, with conventional screen display 

10 control methods, in a case where the number of 

constituents (e.g., nodes and resources thereof) of 
a system is large, all of the constituents cannot be 
contained in one screen. Additionally, since there 
also occur constituents that are cut off by an edge 

15 portion, visibility is poor. Further, there has 
been a problem that, even when a constituent not 
appearing on a screen has an abnormality, it is not 
noticed unless a screen scroll manipulation is done. 

Thereupon, in the present invention, all 

20 objects to be displayed of system constituents are 

divided into an individually displayed group and the 
remaining collective group not individually 
displayed, and both are displayed in the form of a 
loop on a screen. Then, based on an instruction of 

25 a revolving display, one, for example, of system 

constituents corresponding to the collective group 
is newly displayed individually, and at the same 
time, one, for example, system constituent that has 
been displayed individually thitherto is, so to 

30 speak, hidden into the collective group. Thereby, 
it is an object to secure an excellent visibility 
for all of the constituents even under a condition 
where the number of system constituents exceeds the 
total number of individual displays. 

35 In addition, the present invention has it 

an object to provide a highly convenient image 
display control method which is easy to manipulate, 
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compared with a scrolling manipulation premised on 
shifting in two directions of an up/down direction 
and a left/right direction, by individually 
displaying all of the constituents by a revolving 
5 manipulation in basically one direction. 

Disclosure of Invention 

The present invention solves the above- 
mentioned problems as follows. 

10 In a screen display control method for 

individually displaying conditions of each of a 
plurality of constituents of a system in a form of a 
loop on a screen, a total number A (A is a positive 
integer) of objects to be displayed regarding the 

15 said constituents and a total number B (B is a 
positive integer) of individual displays on the 
screen are compared so that, when A is greater than 
B, a collective group indicating that purport is 
displayed on a part of the said part in the form of 

20 the loop, and at the same time each of the said 
objects to be displayed corresponding to B is 
individually displayed. Then, based on an 
instruction of a revolving display, any number of 
the said objects to be displayed corresponding to 

25 the said collective group are newly displayed 

individually, and at the same time the said number 
of the said objects to be displayed that have been 
displayed individually thitherto are shifted into 
the said collective group. 

30 According to the present invention, as 

described above, even in a case where there are so 
many system constituents that all of the system 
constituents cannot be individually displayed, 
conditions of each of the system constituents can 

35 surely be displayed on the same fixed screen. 

The present invention targets a screen 
display control method and a screen display control 
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device that have the foregoing function, and a 
computer-readable program-recording medium storing a 
program for causing a computer to perform this 
function . 

5 

Brief Description of Drawings 

FIG.l is an explanatory illustration 
showing a conventional node display. 

FIG. 2 is an explanatory illustration 
10 showing a cluster system display with the number of 
nodes being n of the present invention. 

FIG. 3 is an explanatory illustration 
showing a resource display of an abnormal node (a 
node 3) of the present invention. 
15 FIG. 4 is an explanatory illustration 

showing an example of a system configuration of the 
present invention . 

FIG. 5 is an explanatory illustration 
showing a control table (in a case where there is no 
20 collective icon) of the present invention. 

FIG. 6 is an explanatory illustration 
showing the control table (in a case where there is 
a collective icon) of the present invention. 

FIG. 7 is an explanatory illustration 
25 showing the control table (a forward revolution) of 
the present invention. 

FIG. 8 is an explanatory illustration 
showing the control table (a reverse revolution) of 
the present invention. 
30 FIG. 9 is an explanatory illustration 

showing a table for displaying of the present 
invention . 

FIG. 10 is an explanatory illustration 
showing a procedure of displaying a plurality of 
35 nodes in the form of a loop of the present invention. 

FIG. 11 is an explanatory illustration 
showing a procedure of a revolving display of a 
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plurality of nodes of the present invention. 

FIG. 12 is an explanatory illustration 
showing an outline of a computer system reading a 
program from a computer-readable recording medium 
5 and performing the program of the present invention. 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will 
be described using FIG. 2 to FIG. 12. 

10 It is noted that, for convenience 1 sake in 

explanation, the following embodiments are premised 
on a case of displaying on a screen operating 
conditions of system constituents, such as nodes and 
various resources thereof, in a cluster system 

15 connected with a plurality of nodes (computers) . 

Additionally, a revolving display unit is one system 
constituent . 

A first embodiment of the present 
invention will be described using FIG. 2 and FIG. 3. 

20 FIG. 2 is an illustration explaining a cluster system 
display with the number of nodes being n, and FIG. 3 
shows a resource display of an abnormal node shown 
in FIG. 2. In a screen 1 shown in FIG. 2, each of 

• a right-side individual display group 
25 from an icon of a node 1 to a node icon 12 

• a node collective icon 11 and 

• a left-side individual display group 
from a node icon 13 to an icon of a node n 

is displayed counterclockwise in sequence 
30 along a loop 2 by a three-dimensional graphics. 

In each of node icons individually 

displayed, 

• operation control information indicating 
the node being normal /abnormal and 

35 • related information (illustration 

omitted) , such as a name, a type and an installation 
location of the node, etc. 
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are displayed. In a case shown in FIG. 2, 
an icon of a node 3 and a node icon 14 are 
highlighted so as to indicate that each of the nodes 
corresponding to these icons is in an abnormal 
5 condition. 

Additionally , in the node collective icon 
11, information summarizing each of nodes not 
individually displayed, for example, 

• a total number of the said nodes 

10 • whether an abnormal node is present 

among the said nodes and 

* a total number of the said abnormal 
nodes, etc. 

is displayed. In the case shown in FIG. 2, 

15 a part of the node collective icon 11 is highlighted 
so as to indicate that an abnormal node is present 
among the nodes not individually displayed. 

On the screen in FIG. 2, when buttons 15, 
16, 18 and 19 for a revolving display are clicked by 

20 a mouse, display positions theretofore of the node 
icons revolve. 

When clicking the forward button 16, the 
node icon 14 moves to a position of the node icon 13, 
and the node icon 13 enters the node collective icon 

25 11, ceasing to be an object of an individual display. 
Also, an individually displayed node icon moves 
clockwise to a position of the neighboring node icon, 
and one of the nodes being theretofore in the node 
collective icon 11 is individually displayed as a 

30 new node icon at a position of the node icon 12 on 
the right of the node collective icon 11. 

When clicking the continuous direction 
button 15, the above-mentioned clockwise revolution 
of a node icon display is conducted, for example, 

35 every one second, and the said revolution is 

terminated by a clicking manipulation of a stop 
button 17 . 



Additionally, when clicking the reverse 
button 18, a node icon on the right of the node icon 
12 moves to the position of the node icon 12, and 
the node icon 12 enters the node collective icon 11, 
ceasing to be an object of an individual display. 
Also, an individually displayed node icon moves 
counterclockwise to a position of the neighboring 
node icon, and one of the nodes being theretofore in 
the node collective icon 11 is individually 
displayed as a new node icon at the position of the 
node icon 13 on the left of the node collective icon 
11. 

When clicking the continuous direction 
button 19, as when clicking the continuous direction 
button 15, a display position of each of the node 
icons revolves counterclockwise, for example, every 
one second, until the stop button 17 is clicked. 

FIG. 3 is a screen displayed after clicking 
the node icon of the node 3 on the screen shown in 
FIG. 2, in which operating conditions of each of 
resources, such as memories and disks, constituting 
the node 3 are displayed in the same form of 
expression as FIG. 2. 

In each of resource icons individually 
displayed, operation control information indicating 
the resource being normal /abnormal , and related 
information (illustration omitted), such as a name, 
a type and a capacity of the resource, etc., are 
displayed. In a case shown in FIG. 3, a resource 
icon 22 is highlighted so as to indicate that a 
resource condition corresponding to this is abnormal 

Additionally, in a resource collective 
icon 21, information summarizing each of nodes not 
individually displayed, for example, 

• a total number of the said resources 

• whether an abnormal resource is present 
among the said resources and 



• a total number of the said abnormal 
resources, etc. 

is displayed. In the case shown in FIG. 3, 
a part of the resource collective icon 21 is 
highlighted so as to indicate that an abnormal 
resource is present among the resources not 
individually displayed. 

Additionally, functions of a continuous 
forward button 15, a forward button 16, a reverse 
button 18, a continuous reverse button 19 and a stop 
button 17 of FIG. 3 are the same as the case shown in 
FIG. 2. 

That is, when clicking the continuous 
forward button 15 or the forward button 16, each of 
the resource icons on a screen 1 revolves clockwise 
one by one, and a resource icon which is, so to 
speak, contained theretofore in the resource 
collective icon 21 is newly displayed individually 
at a position of an icon 23. 

When clicking the reverse button 18 or the 
continuous reverse button 19, each of the resource 
icons on the screen 1 revolves counterclockwise one 
by one, and a resource icon contained theretofore in 
the resource collective icon 21 is newly displayed 
individually at a position of an icon 24. 

When clicking the continuous forward 
button 15 or the continuous reverse button 19, this 
clockwise or counterclockwise revolving move 
continues, for example, every one second, until the 
stop button 17 is clicked. 

Additionally, each of the icons on the 
screen 1 in FIG. 2 or FIG. 3, can be moved to any 
position on the screen by manipulating the mouse. 

FIG. 4 shows an example of a system 
configuration of the present invention. The present 
system is constituted mainly by a display control 
device 33, a memory 34, a display device 36 
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connected by an input-output interface 32, a 
revolving display device 35 such as a mouse, and a 
node group (a computer group) 31 which is a 
constituent of a cluster system connected by a LAN 
5 (local area network) . Additionally, the display 
control device 33 is constituted by an operation 
control unit 33a, a timer 33b, a control table 33c, 
and a table 33d for displaying. The display device 
36 is constituted by a frame memory 36a and a 
10 display screen 36b. The operation control unit 33a 
of the display control device 33 executes the icon 
displays shown in FIG. 2 and FIG. 3 on the display 
screen 36b, in brief, by operations hereinbelow 
described. 

15 * Regularly receiving individual operation 

data (node data and resource data, etc.) from each 
of the nodes 31 of the cluster system via the input- 
output interface 32, and storing the data in the 
memory 34 in the form of a hierarchical structure. 

20 • Retaining relations between each of the 

nodes (or each of resources) to be displayed on the 
screen and a control number (a display position 
number) in the control table 33c. 

* Retaining the node data of each of the 
25 nodes (or the resource data of each of resources) to 

be displayed on the screen in the table 33d for 
displaying. 

* Generating bit data for displaying icons 
based on contents of the control table 33c and the 

30 table 33d for displaying, and storing this in the 
frame memory 36a of the display device 36. 

FIG. 5 to FIG. 8 show contents of the 
control table. N indicates a total number of nodes, 
D indicates a total number of individual displays, X 

35 indicates a number of individual displays on the 
right side of the loop, Y indicates a number of 
individual displays on the left side of the loop, 
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and M (=N-D) indicates a number of nodes 
corresponding to the collective icon. 

The contents of the control table in FIG. 5 
and FIG. 6 are of initial conditions, and each of the 
5 node 1 to the node N is given the control number in 
the order of 1, 2, ... N-l, N. This control number is 
also a display position number of each of the icons 
in the loop 2 shown in FIG. 2 and FIG. 3. 

The control table shown in FIG, 5 

10 corresponds to a case where all of the operating 
conditions of each of the nodes in the cluster 
system are individually displayed on the screen in 
the form of node icons without a collective icon. 

The control table shown in FIG. 6 is a case 

15 where the relation between the total number N of 

nodes and the total number D of individual displays 
is "N>D", in which each of the nodes of the control 
numbers from (X+l) to (N-Y) is displayed as a 
collective icon. 

20 The control table shown in FIG. 7 

corresponds to a case where the forward button 16 or 
the continuous forward button 15 is clicked, in 
which each of node numbers has an increment of w + 
except a part of the control number N, compared with 

25 the case of FIG. 6, as the relations between the 
control numbers and the nodes are as follows: 

* the node 2 to the control number 1 

* the node (X+l) to the control number X 

* the node N to the control number (N-l) 
30 * the node 1 to the control number N. 

The control table shown in FIG. 8 
corresponds to a case where the reverse button 18 or 
the continuous reverse button 19 is clicked, in 
which each of the node numbers has an increment of 
35 except a part of the control number 1, compared 

with the case of FIG. 6, as the relations between the 
control numbers and the nodes are as follows: 



-11- 



• the node N to the control number 1 

• the node 1 to the control number 2 

• the node (X-l) to the control number X 

• the node X to the control number (X+l) 

5 * the node (N-l) to the control number N. 

FIG. 9 shows the table for displaying. A 
node-listing table 41 retains node data of each of 
the nodes to be displayed on the screen, and a 
resource-listing table 42 retains resource data of 

10 each of the resources to be displayed on the screen. 

Here, when the operating condition of each 
of the nodes in the cluster system is displayed on 
the screen, the node-listing table 41 is prepared as 
the table 33d for displaying shown in FIG, 4, and 

15 when the icon of the node 3 on the display screen 
shown in FIG. 2 is clicked so that the operating 
condition of the resource is displayed on the screen, 
the resource-listing table 42 of the said node is 
prepared as the table 33d. It is noted that data 

20 themselves used to make this table are stored in the 
memory 34 in the form of a hierarchical structure. 

FIG. 10 shows a procedure of displaying a 
plurality of nodes in the form of a loop* Its 
contents are as follows. It is noted that the 

25 subject performing processes shown in FIG. 10 and 
FIG. 11 is the operation control unit 33a. 

In step Sll, set the total number D of 
nodes (a total number of icons) able to be displayed 
individually on the loop 2 of the screen 1 and the 

30 number X of nodes (a number of icons) to be 

displayed on the right side of the loop 2, and 
proceed to next step S12. Additionally, also set Y 
(=D-X) . 

In step S12, obtain operating condition 
35 data {node data and resource data thereof) of each 
of the N nodes constituting the cluster system, 
store the data in the memory 34, and proceed to next 
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step S13. 

In step S13, retain this operating 
condition data (node data) in the control table 33c, 
attach the control numbers in the order of 1, 2, ... N 
5 from the top of the table, make the node-listing 
table 41 in the table 33d for displaying, and 
proceed to next step S14. 

In step S14, judge if "N=0" stands or not, 
and in a case of "YES" terminate the series of the 
10 processes, and in a case of "NO" proceed to next 
step S15. 

In step S15, judge if "N=<D" stands or not, 
and in a case of "YES" proceed to step S17, and in 
a case of "NO" proceed to next step S16. Here, 
15 "NO" stands in a case of jointly using the node 
collective icon, as in FIG. 2, because all of the 
node icons cannot be displayed individually. 

In step S16, display individually each of 
the nodes of the control numbers 1 to X on the right 
20 side of the loop 2 of the screen 1 and each of the 
nodes of the control numbers (N-Y+l) to N on the 
left side of the loop 2 counterclockwise in this 
order, and display the node collective icon next to 
a part displaying the node X (see FIG. 2 and FIG. 6), 
25 and terminate the series of the processes. 

In step S17, judge if "N=<X" stands or not, 
and in a case of " YES " proceed to step S19, and in a 
case of "NO" proceed to next step S18. 

In step S18, display individually each of 
30 the nodes of the control numbers 1 to X on the right 
side of the loop 2 of the screen 1 and each of the 
nodes of the control numbers (X-f-1) to N on the left 
side of the loop 2 counterclockwise in this order 
(see FIG. 5) , and terminate the series of the 
35 processes . 

In step S19, display individually each of 
the nodes of the control numbers 1 to N on the right 
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side of the loop 2 of the screen 1 counterclockwise 
in this order, and terminate the series of the 
processes . 

It is noted that, in the process of steps 
5 S16, S18 and S19, the operation control unit 33a 
generates data for displaying icons based on 
contents of the control table 33c and the table 33d 
for displaying, and sends this to the frame memory 
36a of the display device via the input-output 
10 interface 32. 

FIG. 11 shows a procedure of a revolving 
display of a plurality of nodes. Its contents are 
as follows. 

In step S31, judge if the revolving button 
15 (each of the buttons 15, 16, 18 and 19) is clicked 
or not, and in a case of "YES 7 ' proceed to next step 
S32, and in a case of "NO" repeat this judgment. 

In step S32, judge if the revolving button 
being clicked is the forward button (each of the 
20 buttons 15 and 16) or not, and in a case of "YES" 
proceed to next step S33, and in a case of "NO" 
proceed to step S38. 

In step S33, shift correspondences between 
the control numbers and the node numbers of the 
25 control table 33c forward each by one, as shown in 
FIG. 7, and reset the timer 33b, and then proceed to 
next step S34. 

In step S34, display the table contents, 
i.e., perform the above-mentioned process of step 
30 S16 based on the contents of the control table 33c 
and the table 33d for displaying, and proceed to 
next step S35. 

In step S35, judge if the revolving button 
being clicked is the continuous forward button 15 or 
35 not, and in a case of "YES" proceed to next step S36, 
and in a case of "NO" terminate the series of the 
processes . 
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In step S36, judge if the stop button 17 
is clicked or not, and in a case of "YES" terminate 
the series of the processes, and in a case of "NO" 
proceed to next step S37. 
5 In step S37, judge if one second has 

elapsed or not since resetting the timer 33b in the 
above-mentioned step S33, and in a case of W YES" 
return to step S33, and in a case of "NO" repeat 
this judgment. 

10 In step S38, shift correspondences between 

the control numbers and the node numbers of the 
control table 33c reversely each by one, as shown in 
FIG. 8, and reset the timer 33b f and then proceed to 
the next step. 

15 In step S39, display the table contents, 

i.e., perform the above-mentioned process of step 
S16 based on the contents of the control table 33c 
and the table 33d for displaying, and proceed to the 
next step. 

20 In step S40, judge if the revolving button 

being clicked is the continuous reverse button 19 or 
not, and in a case of "YES" proceed to next step S41, 
and in a case of "NO" terminate the series of the 
processes . 

25 In step S41, judge if the stop button 17 

is clicked or not, and in a case of "YES" terminate 
the series of the processes, and in a case of "NO" 
proceed to next step S42 , 

In step S42, judge if one second has 

30 elapsed or not since resetting the timer 33b in the 
above-mentioned step S38, and in a case of "YES" 
return to step S38, and in a case of "NO" repeat 
this judgment. A value of the elapsed time used in 
step S37 and the present step is arbitrary. 

35 Additionally, the contents of the control 

table 33c may be in a form wherein each of node data 
1 to node data N is given the control number in the 
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order of 1, 2, „. N-l, N, i.e., a control table may 
be created in a form wherein the control table 33c 
and the table 33d for displaying are combined, so 
that, when the revolving buttons 15, 16, 18 and 19 
5 are clicked, relations between the control numbers 
and the node data of this control table are shifted 
as described above. 

Besides, when the node icon in the display 
screen shown in FIG. 2 is clicked so that the 
10 resource condition thereof is displayed on the 

screen as shown in FIG. 3, the operation control unit 
33a creates a control table regarding this resource 
in the same manner as that in FIG. 5 to FIG. 8, and 
perform the processes of FIG. 10 and FIG. 11 based on 
15 this control table and the resource-listing table 42 
shown in FIG. 9. 

In addition, it is a matter of course that 
the present invention is not used only in the case 
of displaying the operating conditions of each of 
20 the nodes in the cluster system, but is applicable 
to a case of displaying conditions of constituents 
of each of various systems individually in the 
form of a loop on the screen. 

Next, a second embodiment of the present 
25 invention will be described. FIG. 12 shows an 
outline of a computer system reading a program 
from a computer-readable recording medium and 
performing the program. 

A computer system 50 mainly comprises a 
30 body unit 51, a display unit 52, a keyboard 54, a 
mouse 55, and a modem 57. A CPU and a disk-drive 
device, etc. are incorporated in the body unit 51, 
and an image is displayed on a display screen 53 
of the display unit 52 by instructions from the 
35 body unit 51. Various information is input into 
the computer system 50 by the keyboard 54, and a 
position on the display screen 53 is specified by 
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the mouse 55. A program is stored in a database 
56 on the side of an outside program provider 
accessing via the modem 57, a portable recording 
medium 58, such as a CD-ROM and a floppy disk, or 
5 in a memory of the body unit 51, etc. The program 
is loaded into the body unit 51, and is executed 
on the memory thereof. 

Industrial Applicability 

10 As above, since the present invention 

divides all objects to be displayed of system 
constituents into an individually displayed group 
and the remaining collective group not individually 
displayed and displays both in the form of a loop on 

15 a screen, and then, based on an instruction of a 

revolving display, newly displays individually one, 
for example, of system constituents corresponding to 
the collective group, and at the same time puts one, 
for example, system constituent that has been 

20 displayed individually thitherto into the collective 
group, the present invention can secure an excellent 
visibility for all of the constituents even under a 
condition where the number of system constituents 
exceeds the total number of individual displays . 

25 In addition, since all of the constituents 

are displayed individually by a revolving 
manipulation in basically one direction, the 
manipulation is easy to handle compared with a 
scrolling manipulation premised on shifting in two 

30 directions of an up/down direction and a left/right 
direction, and thus an highly convenient image 
display control method can be provided. 



